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TITLE 

Dispensing of Multiple Volatile Substances 
BACKGROUND OF THE INVENTION 
Field of the Livention 

[0001] Our invention relates to the controlled and coordinated emission of volatile 
substances (preferably fragrances and/or insecticides) into a given area such as a 
room or a region of a yard; and more particularly it concems the creation of a 
desired atmosphere within the given area. In addition, our invention involves 
various means for providing instructions to a microcontroller/ microprocessor to 
control the emission of volatile substances. Further, the emission of volatile 
substances, preferably fragrances, may be coordinated with ttie emission of light. 

Description of the Related Art 

[0002] There are known devices for controlling the atmosphere through the release 
of fragrance. U.S. Patent No. 5,382,410 discloses an electrostatic vapor/aerosol 
generator for supplying aromatic oil, deodorant, disinfectant, fumigant, fungicide, 
insecticide or bactericide to a room. U.S. Patent No. 4,702,418 discloses an 
adjustable aerosol dispenser for supplying different amounts of a fragrance into a 
room according to sensed light, odor, sound, etc., within the room. U.S. Patent No. 
5,1 15,975 discloses a device for emitting a vaporized substance, such as an 
insecticide, into the atmosphere according to the setting of a timer. U.S. Patent No. 
6,135,369 discloses an electrostatic sprayer which can spray insecticides, which can 
be controlled according to selected on times and off times, and which incorporates 
a sensor to sense the available power for continued operation. U.S. Patent No. 
4,689,515 discloses an ultrasonic liquid atomizer with automatic frequency control. 
U.S. Patents No. 3,543,122 and No. 3,615,041 disclose aerosol dispensers having 
timers for controlling the operation of the dispensers according to preset times. 
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[00031 In addition, U.S. Patent Nos. 5,591,409; 6,536,746; 6,241,944; and 
6,136,277 describe the controlled release of fragrances from multiple dispensers. 

[0004] The known fragrance delivery devices, however, are generally constructed 
independently and it is difiBcult to control the resultant overall eflFect when several 
of these devices are used in the same room or area. For those that do have 
centrally- controlled multiple dispensers provided in one housing, there is still a 
need for a more practical and efficient delivery system, effective control programs 
and mechanisms, and user-fiiendly operation. 

[0005] Fragrance delivery may also be combined with Ughting effects. Lighting 
devices which emit different colored light, such as from light emitting diodes 
(LED*s) are known. Such devices may take the form of drop lights, candle lights 
or lamps, such as table lamps; and they may be battery operated or they may 
operate from power supplied by a wall outlet. These devices also may be 
controlled to emit different colored light, either upon the operation of a selection 
switch or automatically at different time intervals. In addition, such devices may 
be constructed to emit a scent to provide a desired ambience in a room. 

[0006] Illumination arrangements which are controlled remotely are disclosed in 
U.S. Patents No. 6,016,038, No. 6,150,774, No. 6,166,496, No. 6,211,626, 
No.6,292,901 and No. 6,340,868. Also, the use of multiple light emitting diodes 
(LED's) in a single unit is disclosed in U. S. Patent No. 6,149,283. 
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SUMMARY OF THE INVENTION 

[0007] Our invention relates to the control of the emission of volatile substances, 
preferably using a microprocessor. The volatile substances may be any one of a 
number of substances including, but not limited to, water, fragrance, insecticide, 
insect repellant, air sanitizer, and disinfectant. Preferably, multiple fragrances are 
emitted in a coutrolled program from multiple fragrance dispensers. 

[0008] According to one aspect of the invention, there are provided novel methods 
and apparatuses for producing desired ambient conditions in a given area such as a 
room or a yard. These novel methods and apparatuses involve a plurality of 
electrically controlled fragrance dispensers; and a controller which is constructed 
and coxmected to control the operation of the fragrance dispensers in a coordinated 
maimer such fliat a desired combination of fragrance's emitted into the area. The 
controller is constmcted and operated to cause the fragrance dispensers to emit 
fragrance in coordination with each other over a period of time. The controller 
may also control the emission of light and/or insecticide from a light emitting 
device and an insecticide dispenser, respectively. 

[0009] In another aspect, the invention involves the use of a timer to control the 
coordinated operation of the fragrance dispensers and/or Ught emitting devices over 
a period of time according to a predetermined program. Further, other inputs may 
be used to control the operation of the dispensers. In particular, sensors may be 
provided that detect any one of Ught, motion, airbome chemicals, humidity, 
temperature, sound, etc. 
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[0010] In a prefOTed embodiment of our invention, a volatile substance dispensing 
system includes a plurality of electromechanical volatile substance dispensers, a 
programmable microprocessor, and a memory card reading device. The plurality of 
electromechanical dispensers are each configured to emit a volatile substance firom 
a replaceable volatile substance reservoir when the reservoir is loaded in the 
dispensing system so as to communicate the volatile substance to each respective 
dispenser. The microprocessor controls the emission of different volatile 
substances from the pluraUty of dispensers. The memory card reading device reads 
programs firom a replaceable memory card. The memory card comprises one or 
more programs for instructing the microprocessor to control volatile substance 
emission firom the plurality of dispensers in a coordinated maimer. 

[0011] In anothCT preferred raibodiment of our invention, there is a method of 
selling replaceable volatile substance reservoirs for use in a volatile substance 
dispensing device. The dispensing device is configured to mount a plurality of 
volatile substance reservoirs simultaneously and to operate electromechanical 
dispensers to emit volatile substances firom respective reservoirs independently or 
in combination. To achieve this, the dispensing device has a microprocessor and a 
memory card reading device for reading a memory card containing information 
relating to one or more computer-readable programs for instructing the 
microprocessor to control emission of fragrances from the firagrance reservoirs in 
accordance with the one or more programs. The method includes the steps of 
grouping a plurality of volatile substance reservoirs having a different volatile 
substance and storing on a memory card information relating to one or more 
programs for instructing the microprocessor to control the emission of the different 
volatile substances of the group. In addition, there are steps of packaging the 
plurality of reservoirs together with the memory card and offering the packaged 
materials for sale as a single item. 

[0012] In yet another embodiment of our invention, there is a volatile substance 
dispensing system having a plurality of electromechanical volatile substance 
dispensers and a nodcroprocessor. The plurality of electromechanical volatile' 
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substance dispensers are configured to dispense volatile substances firom a plurality 
of replaceable volatile substance reservoirs, respectively, when the plurality of 
reservoirs are loaded in the dispensing system. The microprocessor controls the 
plurality of electromechanical dispensers to emit volatile substances from the 
plurality of reservoirs so as to perform at least one of (i) repetitive altemation 
between independent emissions of different volatile substances, (ii) repetitive 
altemation betv/een emissions of different combinations of volatile substances, or 
(iii) repetitive altemation between different emission intensities of at least one 
volatile substance, in a set pattern. 

[0013] In an additional embodiment of our invention, a volatile substance 
dispensing system includes a plurality of electromechanical volatile substance 
dispensers and a microprocessor. The plurality of electromechanical fragrance 
dispensers are each configmred to dispense volatile substance from a replaceable 
volatile substance reservoir. (Each reservoir includes a wick that (i) extends into 
the reservoir, and (ii) communicates the volatile substance from the reservoir, 
through capillary action, to dehver the fragrance to the electromechanical 
dispenser.) Each electromechanical fragrance dispenser includes an orifice plate 
and a piezoelectric actuator element. The actuator element expands and contracts 
when alternating voltages are appUed thereto. The expansion and contraction is 
commimicated to the orifice plate to cause the orifice plate to vibrate and, 
consequently, to eject into the air droplets of a volatile substance communicated by 
the wick. The microprocessor controls the emission of volatile substances from the 
plurality of electromechanical dispensers by independently controlling the voltage 
applied to each actuator element 

[0014] In yet another preferred embodiment of our invention, a volatile substance 
dispensing system includes at least one electromechanical dispenser, at least one 
reading device, and a microprocessor. Each electromechanical dispenser is 
configured to dispense a volatile substance from a replaceable volatile substance 
reservoir when the reservoir is loaded in tiie volatile substance dispensing system. 
The reservoir includes information relating to the type of volatile substance 
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contained therein. Each reading device reads the uifonnation from the reservoir 
relating to the type of volatile substance stored flierein. The microprocessor 
controls the electromechanical dispenser to emit a volatile substance from the 
reservoir, with the microprocessor receiving one or more signals from tiie reading 
device relating to the information read from the reservoir. The microprocessor then 
controls the emission of a volatile substance from the reservoir based on the one or 
more signals received from the reading device. 

[0015] In another preferred embodiment of our invention, a volatile substance 
dispensing system includes at least one electromechanical dispenser, at least one 
reading device, and a microprocessor. Each electromechanical dispenser is 
configured to dispense a volatile substance from at least one replaceable volatile 
substance reservoir, respectively, when the reservoir is loaded in the volatile 
substance dispensing system. In this embodiment, the reservoir includes 
information relating to one or more computer-readable programs. Each reading 
device reads the information from the fragrance reservoir. The microprocessor 
receives signals from the reading device communicating the information relating to 
one or more computer-readable programs and controls the at least one 
electromechanical dispenser to emit a volatile substance from the reservoir in 
accordance with the signals communicated from the reading device. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0016] Fig. 1 is a diagrammatic plan view showing one embodiment of our 
invention. 

[00171 Fig- 2 is a diagrammatic plan view showing another embodiment of our 
invention. 

[0018] Fig. 3 is a diagrammatic plan view showing yet another embodiment of our 
invention. 
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[0019] Fig. 4 is a cross-sectional view of a fragrance dispensing device with a 
single fragrance dispenser. 

[0020] Fig. 5 is a cross-sectional view of an atonoization assembly nsed in the 
fragrance dispenser shown in Fig. 4. 

[0021] Fig. 6 is a perspective \'iev/ of a fragrance dispensing system, with multiple 
fragrance dispensers. 

[0022] Fig. 7 is a partial cross-sectional view taken along line 6-6' in Fig. 6. 

[0023] Fig. 8 a perspective view of the fragrance dispensing system shown in Fig. 
6, with the top cover removed. 

[0024] Fig. 9 is a circuit diagram of controls for operating a fragrance dispensing 
device according to om: invention. 

[0025] Fig. 10 is a perspective view of another embodiment of a fragrance 
dispensing device according to our invention. 

[0026] Fig. 1 1 is a perspective view of the dispensing device shown in Fig. 10, 
with the top cover removed. 

[0027] Fig. 12 is a cross-sectional view of yet another embodiment of a fragrance 
dispensing device according to our invention. 

[0028] Fig. 13 is a perspective view of another embodiment of a fragrance 
dispensing device according to our invention. 

DETAILED DESCRIPTION OF THE PREFEREIED EMBODIMENT 

General Configarations 
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[0029] As shown in Fig. 1, there is provided in a room 10, or other area such as a 
yard, a processor 12, a luminescent device 14 and a dispenser 16, for emitting a 
volatile substance (while any one of a number of volatile substances may be used, 
jfragrances and insecticides will generally be discussed below for exemplary 
purposes). The luminescent device 14 is a ligjit emitting device, and it may 
comprise a device that emits visible light or light for illumination. In a preferred 
aixangement, the luminescent de\dce 14 includes light emitting diodes (LED's) 
14a, 14b and 14c which emit hght in different colors, respectively. 

[0030] The dispenser 16 may be a mechanical atomization device such as shown 
and described in U.S. Patent No. 6,292,196. In such a case, a fragrance (or 
insecticide), preferably, is suppUed in liqvdd form to the dispenser and is atomized 
in the dispenser by any of various controllable means, for example, by an orifice 
plate that is vibrated by a piezoelectric actuator. 

[0031] The processor 12 is a programmable device that produces output signals at 
terminals 12a and 12b according to an internal program. The output signals may be 
in the form of voltages or in the form of coded pulses or other coded signals which 
control tiie operation or output intensity of the luminescent device 14 and the 
fragrance or insecticide dispenser 16. The terminals 12a and 12b maybe connected 
by means of wures 18 to control units 15 and 17 on the luminescent device 14 and 
the dispense 16. Altraiatively, the processor 12 may have a single output temiinal 
connected via a common bus to the control \mits 15 and 17. In such a case, the 
coded signals are provided with appropriate addresses to ensure that they are 
recognized only by the particular control unit to which they are directed. It will 
also be appreciated that the wires 18 and the bus could be eliminated and the coded 
signals with addresses from the processor 12 could be transmitted to the control 
units 15 and 17 by wireless means such as by infra-red light or radio signals. 

[0032] The processor 12 includes an internal clock 20 to control its operation 
according to a controlled program. In this manner, the luminescent device 14 and 
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the dispenser 16 are controlled to emit light and fragrances in a coordinated manner 
over time into the area 10 to produce a desired effect within the area. 

[0033] Fig. 2 shows a modification of the invention in which the luminescent 
device 14 and the dispenser 16 are combined into a single integral unit 22. Here, 
signals at a terminal 12c are transmitted via a wire 18, or in a wireless manner, to a 
control Luiit 23 on the integral unit 22. Othenvise, the system may be of the same 
constraction as in Fig. 1. The embodiment of Fig. 2 has the advantage that fewer 
devices are required and their set-up is simpHfied. In addition, as shown, a sensor 
1 1 may be provided. Sensor 1 1 may provide information to the processor 12, 
which information may be used to control the integral unit 22. The sensed 
condition may be light intensity, traiperature, sound, motion, humidity, air borne 
chemicals, etc. 

[0034] Also as shown in Fig. 2, a continuous action dispenser 19 (e.g., a 
continuous action air freshener) may be provided in combination with integral xmit 
22. A continuous action dispenser is a dispenser that continually emits a volatile 
substance, although the rate of emission may be varied in some degree. The 
method of emission is typically evaporation of an exposed substance that readily 
evaporates from a liquid^ solid or gel form, to slowly release the volatile substance 
over time. Such devices gaierally offer less control of the emission rate, and 
would preferably be used in coimection with a dispenser such as a piezo-type 
dispenser that offers greater emission control. An example of such a dispenser may 
be found in U.S. Patent No. 6,631,852. 

[0035] Fig. 3 shows a third embodiment of the invention in which several 
luminescent devices 14 and dispensers 16 are provided and coimected to be 
controlled in a controllable manner from a single processor 12. The embodiment 
of Fig. 3 may also, or alternatively, include combined luminescent devices and 
dispensers 22 of the type described in connection with Fig. 2. All of the devices 
are connected by means of wires 24 to the processor 12. Altematively, the devices 
14, 16 and 22 may communicate with the processor 12 by wireless means, such as 
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radio, infrared or sound signals. The embodiment of Fig. 3 provides the advantage 
that a large area or multiple delivery systems to be provided in a single housing 
may be controlled by means of a single processor. Also, the processor 12 may be 
programmed to cause different effects to be produced in different parts of the area 
10 or to combine fragrances in a single area. 

[0036] The devices 14, 16 and 22 maybe controlled from a common bus 
coimected to the processor 12. In such a case, the processor 12 would be 
constructed to produce signals with appropriate addresses so as to control the 
output of desired ones of the devices 14, 16 and 22. Similarly, in the case where 
the signals are transnoitted from the processor 12 to the devices 14, 16 and 22, such 
signals should be ^coded with the address of the particular device to be controlled 
by the signals. 

[0037] Dispensers for emitting fragrances are known in the art. As discussed, a 
variety of different types of dispensers maybe used to construct our invention, 
including piezoelectrically actuated atomization devices, heat-assisted evaporation 
devices, fan-assisted evaporation devices, aerosol spray devices, lamps, and 
acoustical generators, among others. Even within each type of dispenser, variations 
are possible, as would be appreciated by one of ordinary skill in the art. 

[0038] The preferred dispenser uses an atomizer that releases droplets of fragrance 
into the air. In such a case, a fragrance is supplied in liquid form to the dispenser 
and is atomized in the dispenser by any of various controllable means, for example, 
by an orifice plate that is vibrated by a piezoelectric actuator. Examples of 
mechanical atomization devices are shown and described in U.S. Patent Nos. 
6,296,196 and 6,341,732. 

[0039] Figures 6-8 show a more preferred embodiment of our invention having 
three replaceable fragrance reservoirs 31 and three corresponding atomizer 
assemblies 34 (although other dispensers are possible) positioned in a single 
housing 200. Housing 200 includes three orifices 202 through which droplets of 
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fragrance are emitted by atomizer assemblies 34. As discussed above, a single 
microprocessor maybe provided to control the different atomizer assemblies 34. 
For a user interface, a knob 210 is provided for adjusting the level of fragrance to 
be emitted. Also, a mode lever 212 is provided to enable a user to switch between 
different emission modes (i.e., different programs for controlling emission from 
one or more of the reservoirs 3 1). 

[0040] As shown in Figure 8, when cover 240 is removed, fragrance reservoirs 3 1 
can be positioned so as to be supported by collars 206, so that the reservoirs 3 1 are 
properly positioned for controlled emission using an actuator element (discussed 
below). Collars 206 ensure consistent positioning of replacement reservoirs with 
respect to the atomizer assemblies 34, so fliat the exposed wicks of the reservoirs 
engage the actuator elements. The wicks 107 use capillary action to communicate 
fragrance to the atomizer assembly 34. Collars 206 also allow other features of the 
reservoir to engage portions of the dispensing device 200. For instance, when the 
dispensing device 200 includes a reading device (discussed below) for reading 
information from a reservoir 31, collar 206, and corresponding mating features of 
the reservoir 31, can interlock to ensure that the information to be read is located 
proximately to the reading device. In other embodiments, other means may be 
provided for securing the reservoirs 3 1 in necessary positions for operating the 
fragrance dispensing system. These means may include slots formed to receive the 
bases of the resCTvoirs, clamps which provide a biasing force, male/female mating 
mechanisms, and the like. In this manner, the resKVoirs can be easily mounted in 
or on housings by a \iser when the reservoirs are being replaced. 

[0041] A plurality of openings 220 support wire-like supports 77 (shown in Figs. 7 
and 1 1). These wire-hke structures support portions of the atomizer assembly 34, 
for instance, an actuator element, as discussed below with respect to Fig. 4, that 
mates with a reservoir 3 1 . 

Preferred Fragrance Dispenser 
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[0042] Figure 4 shows a preferred atomizer for use in our invention. As shown in 
Figure 4, a piezoelectrically actuated atomization device 70 gCTierally comprises an 
atomizer assembly 34, which includes an orifice plate 37, and a replaceable 
reservoir assembly 80. The reservoir assembly 80 includes a reservoir 3 1 
containing fluid and a wick 107. When one reservoir assembly 80 is removed by a 
user and replaced with another reservoir assembly, the wick 107 instantaneously 
delivers fluid to the orifice plate 37. 

[0043] The atomization device 70 comprises a housing 72 formed as a hollow 
plastic shell. A horizontal platform 25 extends across the interior of the housing 
72. A battery 76 is supported by means of support prongs 25a which extend down 
firom the imderside of the platform 25 inside the housing 72. In addition, a printed 
circuit board 28 is supported on support elements 25b, which extend upwardly 
firom the platform 25. A liquid reservoir assembly 80 is rqplaceably mounted to the 
underside of a dome-Uke formation 25c on the platform 25. 

[0044] The liquid reservoir assembly 80 comprises a liquid reservoir 31 for 
holding a Uquid to be atomized, a plug 33, which closes the top of the reservoir, 
and the wick 107, which extends firom within the liquid reservoir 3 1 through tiie 
plug 33, to a location above the liquid reservoir 31. The plug 33 is constracted to 
allow removal and replacement of the complete liquid reservoir assembly 80 from 
the underside of the dome-like formation 25c on the platform 25. Preferably, the 
plug 33 and the platform are formed with a bayonet attachment (not shown) for this 
purpose. When the replaceable liquid reservoir assembly 80 is mounted on the 
platform 25, the wick 107 extends up through a center opening in the dome-like 
formation 25c. The wick 107, operates by capillary action to deliver liquid from 
within the liquid reservoir 3 1 to a location just above the dome-like formation 25c 
on the platform 25. 

[0045] An atomizer assembly 34 is supported on the platform 25 in cantilever 
fashion by means of a resiUent, elongated wire-like support 77. As is described 
more fiiUy in copending U.S. Patent Application No. 10/304,215, filed November 
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26, 2002, assigned to the assignee of this invention, in the preferred embodiment, 
the wire-like support 77 is attached at its ends to posts, which protrude upward 
from the platform 25. The support 77 is shaped such that it resiUently supports ttie 
lower surface of the orifice plate 37 and a spring housing 39, while a spring 43 
resiliently presses on the upper surface of an actuator element 35. Together, the 
support 77 and the spring 43 hold the orifice plate 37 in place in a manner that 
allows the orifice plate 37 to move up and down against the resilient bias of the 
wire-like support 77. 

[0046] The atomizer assembly 34 comprises an annularly shaped piezoelectric 
actuator element 35 and the circular orifice plate 37, which extends across and is 
soldered or otherwise affixed to the actuator element 35 . A construction of a 
vibrator-type atomizer assembly is known and is described, for example, in U.S. 
Patent No. 6,296,196, which is incorporated herein by reference. Accordingly, the 
atomizer assembly 34 will not be described in detail except to say that when 
alternating voltages are appUed to the opposite upper and lower sides of the 
actuator element 35, these voltages produce electrical fields across the actuator 
element and cause it to expand and to contract in radial directions. This expansion 
and contraction is communicated to the orifice plate 37 causing it to flex so that a 
center region thereof vibrates up and down. The center region of the orifice plate 
37 is domed slightly upward to provide stifBiess and to enhance atomization. The 
center region is also formed with a plurahty of minute orifices which extend 
through the orifice plate 37 from the lower or xmder surface of the orifice plate 37 
to its upper surface. A flange is provided around the center region of the dome. 

[0047] hi operation, the battery 76 supplies electrical power to circuits on the 
printed circuit board 28 and these circuits convert this power to high frequency 
alternating voltages. (Of course, in other embodiments, power may be provided by 
an AC power supply, by wired connection to a controller 30, discussed below, or 
by other conventional means.) A suitable circuit for producing these voltages is 
shown and described in U.S. Patent No. 6,296,196, noted above. As described in 
that patent, the device may be operated during successive on and off times. The 
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successive on and ofFtimes provide intermittent "puffs" of fragrance. The on and 
off times may be controlled by a preset program, a user interface working through a 
processor, or by the logic of controller 30. To achieve this end, the atomizer device 
70 includes interface 98 and controller 30 (shown in Figure 9), which communicate 
through the transmission of signals through a direct coimection via a wire, or 
through a wireless transmission with the controller 30. The system can involve one 
way coinmuiiication to the controller 30. or two-way conununication when the 
interface has a display or the like for providing information to a user. A keypad 
may also be provided to allow user input. The atomization control device 70 may 
also be provided with suitable sensors and circuitry for generating signals based on 
the sensed information, such as the need to refill/replace a reservoir 31 or light 
conditions (in which case suitable sensors would be provided.) Such modifications 
would be readily understood by one of ordinary skill in the art. 

[0048] When the atomizer assembly 34 is supported by the support member 77, 
the flange of the orifice plate 37 is positioned in contact with the upper end of the 
wick 107. The atomizer assembly 34 is thereby supported above the liquid 
reservoir assembly 80 such that the upper end of the wick 107 touches the 
underside of the orifice plate 37, as shown in Figure 5. Thus, the wick 107 delivers 
liquid from within the liquid reservoii: 3 1 by capillary action to the xmderside of the 
orifice plate 37, which upon vibration, causes the Uquid to pass tiirough its orifices 
and be ejected from its opposite side (i.e., the upper surface) in the form of very 
small droplets. 

[0049] It will be appreciated from the foregoing that the horizontal platform 25 
serves as a common stractural support for both the liquid reservoir assembly 80 and 
the atomizer assembly 34. Thus, the horizontal platform maintains the liquid 
reservoir assembly 80, and particularly, the upper end of the wick 107, in alignment 
with the orifice plate 37 of the atomizer assembly 34. Moreover, because the 
atomizer assembly 34 and the orifice plate 37 are resiliently mounted, the upper 
end of the wick 107 will press against the under surface of the orifice plate 37 
and/or the actuator element 35 irrespective of dimensional variations which may 



wo 2004/043502 



- 15- 



PCT/US2003/036090 



occur due to manufacturing tolerances when one liquid reservoir is replaced by 
another. This is because if wick 107 of the replacement Uquid reservoir assembly 
80 is higher or lower than the wick 107 of the original Uquid reservoir assembly 80, 
the action of the spring 43 will allow the orifice plate 37 to move up and down 
according to the location of the wick 107 in the replacement reservoir assembly 80, 
so that the wick 107 will always press against the underside of the orifice plate 37 
aiid/'or the actaator element 35. It is preferable that the wick 107 be of a 
substantially soUd, dimensionally stable material so that it will not become overiy 
deformed when pressed against the underside of the resiUently supported orifice 
plate 37. 

[0050] As can be seen in Figure 5, the wick 107 extends firom inside the liquid 
reservoir 3 1 up through the plug 33 in the top of the reservoir 3 1 to contact the 
orifice plate 37 and/or the actuator element 35 from near the bottom of the liquid 
reservoir 3 1 . The wick 107 has longitudinally extending capillary passages which 
draw liquid up from within the reservoir 31 to the upper end of the wick 107. 

[0051] The wick 107 preferably includes an integrally formed attachment 
assembly for seeming the wick 107 to the plug 33. Of course, the attachment 
assembly maybe a separate piece afiOxed to the wick 107. The attachment 
assembly includes a collar 102 having a lower segment 104 of a relatively large 
diameter and an upper segment 106 of a relatively small diameter. The top of the 
lower segment 104 contacts the plug 33 to prevent the wick 107 from moving out 
of the reservoir 31. The upper segment 106 fiictionally fits into the aperture in the 
plug 33. 

[0052] As also can be seen in Figure 5, the upper end of the wick 107 enters into 
an opening in the bottom of the spring hoxising 39 to supply liquid to a location just 
below or on the bottom surface of the orifice plate 37. The wick 107 may be 
substantially in contact with a flange portion on the periphery of the domed portion 
of the orifice plate 37, or the actuator element 35. However, the wick 107 may 



wo 2004/043502 



- 16- 



PCT/US2003/036090 



include a top surface having different levels so that a portion of the wick 107 is not 
in contact with the orifice plate 37 or the actuator element 35. 

[0053] Again, other atomization devices may be substituted as desired in 
consideration of design choices, manufacturing costs, etc. Also, a more detailed 
explanation of the atomization device 70 may be found in copending U.S. Patent 
Application No. 10/412,911, filed April 14, 2003. Also, an atomization device is 
only one type of dispenser that may be used, and others may be substituted in view 
of design considerations. 

Operational Controls 

[0054J Figure 7 shows a circuit diagram for one possible arrangement of 
components for a controller 30 for controlling a firagrance dispenser such as that 
shown in Figs. 6-8, as well as comiected items. In this embodiment, the controller 
30 is powered by a battery (not shown) through battery contacts 64; however, other 
sources of power, such as an AC current source, may also be used. A power supply 
66 draws power firom the battery through the battery contacts 64 and then supplies 
3,3 volts to the controller 30. In other embodiments, the current level (or voltage 
level) used may be altered as desired or necessary for the components to be 
powered. 

[0055] The microcontroller or (ASIC) 50 controls the operation of the controller 
30, and is powered by power supply 66. (The power supply 66 may also power the 
sensor(s) and dispensers, if a wired coimection is provided among these items. 
Alternatively, each different item may have its own power supply means.) The 
microcontroller 50 includes a control logic device 56 that provides the operational 
instructions to the various dispensers in accordance with input signals or internal 
programs. The input signals may be signals firom a user interface 38. The user 
interface may be levers or knobs (as shown in Fig. 6), keypads, or other known 
mterfaces, depending on the needs of the system and relative complexity of the user 
control to be offered. The interface 38 sends input signals to inputs 52. The inputs 
52 transfer the signals to the control logic device 56. Further, memory 54 is 
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provided to store programs that may also provide signals to the control logic device 
56, on their own, or in cooperation with other signals. 

[0056] Having received one or more signals from the user interface 38, memory 
54, external input, a sensor, or a combination thereof, the control logic device 56 
sends a signal for controlling the operation of the array of dispensers to output 
driver 58. Preferably, pulse width modulation is used to drive and to control the 
dispensers, and the output driver 58 sets the duty cycles for the operation of the 
dispensers based on the instructions from the control logic device 56. Thus 
configured, the duty cycles can be used to control the frequency of bursts of 
emission of fragrances to adjust the rate at which the corresponding fragrances are 
dispensed, and thus, the potency of each substance in the air. In preferred 
embodiments, a burst or puff of fragrance is emitted every 9-36 seconds, with the 
burst itself arising from the operation of the actuator for a period of about 11 msec. 
Of course, when dispensers other than piezoelectrically actuated atomization 
devices emitting chemicals are used, the control signals maybe made to provide 
suitable control for the specific device. Also, pulse width modulation is only one 
control mechanism, and other signal forms may be used by the output driver 58. 

[0057] The microcontroller 50 may also include a timing mechanism 60 and an 
oscillator 62. The timing mechanism 60 and oscillator 62 control the operation of 
microcontroller 50 in accordance with the set program or other settings from the 
sensor 26, user interface 38, and/or memory 54. 

[0058] As discussed, this is only one arrangement for the controller 30. As would 
be imderstood by one of ordinary skill in the art, other arrangements are possible 
for the controller 30. 

[0059] The control signals may be provided to the various dispensers through a 
direct connection from wires, in which case, the control signals may be in the form 
of voltages or coded pulses (or other coded signals). In such a case, the coded 
signals may be provided with appropriate addresses to ensure that they are 
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recognized only by the particular dispenser to which they are directed. Other 
conventional means may also be \ised. 

Preferred Embodiments 

[0060] As discussed above, instructions may also be provided to the 
microcontroller 50 from locations other than, or in addition to. memory 54. 
Figures 10 and 1 1 show another embodiment of our invention in which a fragrance 
dispensing system 300 with multiple fragrance dispensers is operated, at least 
partially, from programs provided from a memory other than internal memory 54, 
shown in Fig. 9. Fragrance dispensing system 300 works in a manner sitnilar to 
fragrance dispensing systems described above, but fiirfher includes a card slot 302. 
Card slot 302 is adapted to receive a memory card 304. Card slot 302 comprises a 
card reading device 306 which reads information stored on card 304. That 
information may be control programs, ID information, or other information that 
relates to controlling the microprocessor, at least partially. 

[0061] Any one of a number of conventional means may be used for the 
combination of the card slot and memory card. Preferably, however, memory card 
304 is a Smart Card (containing a flash memory), the contents of which are read by 
the reading device 306 of card slot 302. 

[0062] Memory card 304 stores therein computer-readable instructions for 
controlling the processor which controls the emission of the different fragrances 
from a pluraUty of fragrance reservoirs stored therein. 

[0063] Thus, rather than operational programs being read from a memory or 
programed by a user, the card 304 can provide a set program for operating the 
dispensing sj^tem, or multiple programs from which a user may choose, 
Altematively, the card may provide information relating to a program stored in an 
internal memory, so that a combination of internal and extemal information is used. 
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[0064] In particular, a program stored in memory card 304 may indicate when 
different fragrances are to be emitted, concentrations thereof, or set programs of 
coordinated emission of dififerent fragrances independently over time (or specified, 
sunultaneous combinations of fragrances to produce an overall effect). In 
particular, card 304 may be designed for use with a specific group of different, but 
related, fragrances. In preferred embodiments, the different fragrances are selected 
from a gioup having a common theme. Thus, a card 304 is designated for use with 
one or more indicated combinations of fragrances. For instance, a card 304 can 
provide various programs for the use of multiple citrus scents (e.g., lime, lemon 
and tangerine), so as to specify programs to coordinate the emission thereof 
Alternatively, the same card can control specific combinations of citrus scents or 
specific combinations of, for example, woodland scents, with the programs in a 
given card being usable for eidaer grouping in an effective manner. 

[0065] A user may be instmcted by printed instruction manuals, a graphical 
interface or otherwise, as to which combinations may be used with a particular card 
(or vice or versa) as well as which position at which different fragrance reservoirs 
are to be loaded in the dispensing system, to ensure that the programs control 
emission properly. Indicia may be provided at different loading positions in a 
dispensing system, to help the user load the reservoirs. (In other embodiments, a 
reading device can read information from the reservoirs to determine the firagrance 
contained therein, so that the microcontroller can coordinate the emission of the 
proper fragrances in accordance with a program, based on the detected positions 
and corresponding atomizers.) 

[0066] With such a system, manufacturers can sell packages having a combination 
of fragrances (i.e., three citrus scents) with a card for providing preferred programs 
for operating a dispensing system when those citrus scents are loaded therein. This 
provides a beneficial marketing sj^tem that allows multiple scents to be sold 
together, while providing a user with an easy and effective way of managing the 
emission of the different fragrances. Alternatively, the scents and memory cards 
can be sold separately, in which case, the packaging for those different items may 
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indicate which combinations of firagrances are preferred for use with particular 
memory cards or the manner in which the jBragrance reservoirs are to be loaded in a 
device. Thus, as new scents or scent themes, and emission techniques are 
developed, the dispensing device can adapt to operate at optimum performance 
levels and wdth preferred programs of operation, which would perhaps otherwise be 
difficult for a user to program on his or her own. 

[0067] While the preferred embodiment uses a memory card that electronically 
stores the computer-readable programs, other cards are possible. For instance, the 
cards may simply have program information printed thereon (such as a bar code or 
other readable instractions), and the reading device 306 may be an optical scanner 
that optically reads information firom the card once inserted in slot 302. Also, 
althou^ the term "card" is used herein, the memory card may be of any one of a 
number of configurations, and not merely card-shaped. A memory card can be 
understood to be any device that may be mated with the fragrance dispensing 
system to provide information thereto, which information instructs, partially or 
wholly, the operation of the system (e.g., microcontroller/microprocessor) to 
dispense fi:agrance(s). 

[0068] In another embodiment of our invention, the reservoir 3 1 may be 
configured to store, on its own, information used in instmcting the microprocessor 
(or microcontroller 50) to control emission from one or more of the reservoirs 31. 
Thus, instead of a separate memory card being provided for use with multiple 
reservoirs, instructions or other information may be provided integrally with each 
reservoir 3 1 . Such information may be provided on a chip (which may comprise a 
flash memory or other such computer-readable memory devices such as an RP ID 
tag) or an informational display provided on the reservoir 31. As shown in Figure 
12, a reservoir 3 1 has a memory 404 moimted on its plug/neck. The fragrance 
dispensing device 400 includes a memory reading device 402, which reads the 
information stored on memory 404 when reservoir 3 1 is loaded in the fragrance 
dispensing device 400. In this embodiment, the reading device 402 is an RF ID tag 
that reads computer-readable programs which are stored in memory 404. 
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[0069] Alternatively, when the information or instructions are displayed on 
reservoir 31, fragrance dispensing device 400 may include an optical scanner that 
reads bar codes or other information displayed on the reservoir 3 1 . 

[0070] The memory or indicia displayed on the reservoir 3 1 may include 
information relating to the specific type of firagrance stored in the reservoir 31^ the 
family of fragrances to which the fragrance stored in the reservoir 3 1 belongs, 
preferred operational settings for the fragrance, preferred programs of independent 
operation for the fragrance, preferred programs of operation when used in 
conjunction with other types of fragrances, etc. For instance, the information can 
indicate specific duty cycles to be used in controlling the emission of the fragrance, 
so as to set a preferable concentration (e.g., puff rate) for that specific fiagrance. 
More specifically, the information can indicate that, in a preferred setting, an 
actuator element causes the emission of fragrance for a period of 1 1 msec, every 
eleven seconds, for example. The information can also indicate a program for 
operating the emission of the fragrance so as to vary the concentration based on the 
times of day or in patterns to prevent desensitization to the fragrance. The 
information may also include instractions for emitting the fragrance from the 
reservoir 31 in a set pattem in combination with fragrances &om other reservoirs 
stored in fragrance dispentsing device 400. 

[0071] In operation, reading device 402 reads information from the reservoir 31, 
for instance, from memory 404 mounted thereon or from indicia displayed thereon. 
The reading device then sends signals relating to the read information to the 
microprocessor. The microprocessor controls the operation of the dispensing 
device 400 to control emission of fragrances from the different fragrance reservoirs 
31 based on the signals. For instance, the microprocessor might automatically 
activate emission of a fragrance from a reservoir 31 based on instmctions read from 
that reservoir 3 1 or may set various modes of operation based on the information, 
which modes may be selected by the user. For instance, as shown in Figure 6, a 
mode selector 212 may allow a user to select different modes of operation, with 
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those modes being determined based on information read from reservoirs 31. 
Thus, the dispensing device 400 personalizes the mode settings based on the types 
of fragrance or the family of the fragrance(s) loaded in the device. 

[0072] When the read information relates to not only the particular fragrance 
stored in a reservoir 31, but also the manner in which that fragrance maybe 
combined with other types of fragrances, the microprocessor can detect whether 
those other fragrances are loaded into the system, and offer programs based on 
those combinations, if the necessary fragrances are available. The microprocessor 
may detect this information by providing unique addresses for the different 
positions into which reservoirs 31 are loaded, so as to control the proper fragrance 
at the proper time and/or concentration in accordance with the program. Of course, 
other means may be used to identify the respective locations of the different 
fragrance reservoirs 31, other than addressing each location and reading device 
associated therewith. 

[0073] With such a configuration, a user can choose different modes based on the 
identification of the fragrances or instructions included with the different reservoirs 
using selector switches, as shown in Figure 6. Altematively, a more complex user 
interface may be provided with a key pad and display, for instance, to allow a user 
to choose from and program a wider range of control settings. 

[0074] When the reservoirs just contain information referring to the identity of the 
fragrance contained in that reservoir 31, there may be a memory provided with the 
microprocessor 403 storing set programs that correspond to different fragrance IDs. 

[0075] Figure 13 shows yet another embodiment of our invention in which 
multiple knobs 210 are provided on a fragrance dispensing system 500. Knobs 
210a-c are similar to the knob 210 described with respect to Figure 6, inasmuch as 
they control the intensity level of the fragrance(s). However, instead of a single 
knob 210 for controlling the overall level of the fragrance emission, multiple Icnobs 
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are provided to allow the user to adjust emission from different fragrance reservoirs 
independently. Thus, in addition to selecting a specific mode using a mode 
selection lever 212, a user may independently adjust different fragrances being used 
in the emission program, to tailor the emission to his or her particular preferences. 
Independent control knobs 210a-c maybe combined in any one of the above- 
discussed embodiments, to allow for additional user control. 

[0076] Also, with dispensers according to our invention, imique combinations of 
fragrances, and methods of providing the same are possible, as generally described 
above. More specifically, with a device mounting multiple reservoirs 31, the 
different reservoirs may be individually selected by a user based on his or her 
preferences, or groups of reservoirs may be sold in combination packages. When 
combination packages are sold, it is preferable that the different reservoirs include 
fragrances from a single family. For instance, when a package of three reservoirs is 
sold, each different reservoir may include a different citras scent - lemon, lime and 
tangerine, for example. 

[0077] When fragrance reservoirs from a commonly-themed family are used, the 
microprocessor may be programmed to control an emission program in which the 
different fragrances are alternately emitted, independently, for set periods of time. 
For instance, a lemon fragrance may be emitted in short, consecutive (but 
intermittent) bursts for a period of five minutes, followed by short, consecutive 
(but intermittent) bursts of a lime fragrance for a period of five minutes, followed 
by short consecutive (but intermittent) bursts of a tangerine fragrance for a period 
of five minutes. These five-minute periods (or other length periods) maybe 
repeated, as set by a program. With other programs, the altematiag periods may 
include set combinations of the fragrances for set periods. For instance, there may 
be five minutes of a combination of lemon and lime fragrances emitted, followed 
by five minutes of emission of a combination of lime and tangerine, followed by 
five minutes of a combination of tangerine and lemon. Also, the concentration of 
one fragrance can be varied. Other combinations are, of course, possible. Further, 
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bursts of fragrance are not necessary, but preferred when using a piezo-type 
dispenser. 

[0078] With these alternating emissions of similarly themed fragrances (or 
combinations thereof), fragrance fatigue by users can be avoided. Specifically, it 
has been found that olfactory response by a user can become desensitized if the 
same fragrance is continually emitted. VfTiile the use of short, spaced-apart bursts 
of emission can reduce fragrance fatigue (otherwise known as a temporary 
anosmia), some fragrance fatigue is possible even when using such spaced-apart 
bursts of fragrance. By alternating the use of similarly themed fragrances over 
consecutive set periods of time, fragrance fatigue can be ftirfher diminished so that 
a user does not become desensitized to the fragrances being emitted by the device. 
This leads to a more fragrant and pleasant environment for the users. Of course, 
the fragrances do not have to be selected from a common theme of fragrances, but 
doing so may provide for a more pleasant experience. 

[0079] This effect may also be achieved by varying not only the contents of 
particular combinations of similarly theme fragrances (e.g., lemon and lime as 
opposed to lime and tangerine), but also the respective concentration levels of the 
combinations. For instance, lemon and lime scents can be used in combination, 
with one being provided in greater concentration than the other for a set period of 
time, and then switching the relative concentration levels for a following period of 
time. These alternating concentrations can also be repeated to refresh olfactory 
senses and provide a more pleasant experience. Further, varying concentration 
levels of a single fragrance may also be used. 

[0080] These embodiments, however, are only examples of different means for 
implementing our invention. One of ordinary skill in the art woxild understand that 
any number of combinations of the features discussed above, or equivalent 
features, may be used to achieve systems and methods in accordance with our 
invention. Accordingly, broad interpretation is to be afforded to our invention, as 
described in the claims set forth below. 
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INDUSTRIAL APPLICABILITY 



[0081] This invention make possible an area condition control wherein a region 
can be provided with multiple fragrances in a coordinated manner, thereby to 
achieve an overall desired effect in the condition of the area. 



